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Founded in 1993 by former Aerojet (a GenCorp company) aerospace engineers;
incorporated in 1996, Clean Enerqgy Systems, Inc. (CES)

Multiple locations in California; Headquarters in Rancho Cordova (Sacramento Area)

Over 30 patents issued on zero-emissions oxy-combustion technologies and power cycles

More than 20 years and $135 MM invested to develop enabling technologies for advanced
clean energy systems; includes:

o Oxy-Fuel (O-F) Pressurized Direct and indirect Steam Gas Generators, Reheat Combustors,
Compact Diffusion Bonded Heat Exchangers, and O-F Turbines {OFTs)

Today, working to develop and deploy Carbon Negative Energy (CNE) projects across the
state of California, taking advantage of unigue atiributes

o Using a multi-phase deployment plan beginning with retrofit and restart of idled biomass facilities
i the Central Valley
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CES ONE plants gasify waste biomass fuels to oroduce syngas, from which hudrogen is separated for sale o the
transportation sector. The resulling hudrogen-depleled syngas is used In UES  oxy-Tuel power block to produce elecinicity
with full carbon capture. Generated electricity can be used for plant oads and/or sold for electric vehicle charging.

By using fuel that consumes carbon over its fetime and Caﬁ'éiu and permanently storing produced CO,, the process resulls
o net-negative carbon emissions, effect EWLL removing CO, (greenhouse gas) from the atmosphere,

c Safely and
aptured = parmanantly stored
Carbon Dioxide (C0,) co, P Y
GreemhouseGas o g’;ii;ﬁg%: I Electricity — Used internally for
P ung plant loads and
external sale
. Renewable Refineries (ULSD)  Existing
Hydrogen .
S Waste infrastructure
Biomass FLEVs - future Facititates negative

premiummarkel  amissions vehicles
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. Las Vegas
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Al least 15 idle blomass power plants in

Facility Status
Callfornia “@f@g (> 7 MW), with more
anticipated to close in the coming years e
( . Eacititu T
A comparison of idle :\é’:a“ﬂﬁﬁf raci E“a} acility Type
atifornia’s sedimentary basing sho Standalone
Generator

axcellent potential for carbon s:,dpz ure aﬂd
storage and possibie use in enhanced oil o
gas recovery (EOR/EGR)

Cogeneration

Several benelits of retrofit deployment strategy

Sedimentary Basin Stalus

Basin with Carbon
Sequestration Potential

Basins tacking Carbon
Sequestration Potential
{ffshore Basins with Unkown
Carbon Seousstratinn Potential

Diher Beserves

Matursl Gos Field TR RL om0 B '

O Fisld

Map Courtesy of WESTCARB
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R

KRevitalization of existing biomass plants, supporting
economic growth and jobs

Elimination of criteria pollutant and CO., greenhouse gas
ermissions ~ improving local air guality

Reduction and possibie elimination of open fleld burning of
agricultural wastes — solving wastke management issues

Decarbonization of the California transportation sector

o Electricity or hydrogen from CNE plants removes ~2 1bs
of CO, from the atmosphere for every mile driven

Helps address tree mortality and wildfire crisis in the state

Absolute necessity to meet the world's goal of less than 2 °C
global temperature rise

ED_013214_00000114-00008



2019 American Lung Association “State of the Air" Report

Top 10 Most Polluted U.S. Cities:

Los Angeles-Long Beach, CA

Visalia, CA

Bakersfield, CA
Fresno-Madera-Hanford, CA
Sacramento-Roseville, CA

San Diego-Chula Vista-Carlsbad, CA
Phoenix-Mesa, AZ

San Jose-San Francisco-Oakland, CA
Houston-The Woodlands, TX

10 New York-Newark, NY-NJ-CT-PA

1

2
3
4
5
6
/
8
9

1 Bakersfield, CA 1 Fresno-Madera-Hanford, CA

2 Fresno-Madera-Hanford, CA 2 Bakersfield, CA

3 Falibanks, AK 5 [Fairbanks, AK

4 San Jose-San Francisco-Oakland, CA 4 Visalia, CA

5 Missaula MT 5 LosAngeles-Long Beach, CA

6 Yakima WA 6 SanJose-San Francisco-Oskland, CA

7 lLosAngeles-long Beach, CA 7/  Pittsburgh-New Castle-Weirton, PA-OH-WV
8 Salt lake City-Provo-Orem, UT 8 ElCentro CA

9 OSeattle-Tacoma, WA 9 Cleveland-Akron-Canton, OH

10 Pittsburgh-New Castle-Weirton, PA-OH-WV 10 Medford-Grants Pass, OR

www.lung.org/our-initiatives/healthy-air/sota/ 3
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]

endota CNE Plant (Expected Online 2022)

« Former Covanta Biomass Power Plant, operational through

o indue diligence to acguire site; closing in the next mor

. @f’}ma re site on the east side of the City of Mendata (Fresno County);
iy the heart of the San Joaguin Valley, surrounded by agriculture

«  BOU TPD biomass inpul; local agricultural and urban wood

» Generating up to ~4,000 kg/day renewable H., or 6 MW ele
= [apturing and pf”mammL storing ~1050 USTRD (-850 mTPD) CO,
o Removes approx. 350,000 TPY, or 7 million tons of CO5 1

atmosphere over a 20-year @wr*"'mq ife

2015

ithor hwo

Wasies

ciricity

Tom e

o Eguivalent toremoving more than 08,500 passenger vehicles

from the roads each year

«  Plant will make use of existing infrastructure iﬁCUdiE‘"‘-g Giom

ass {fuel

ey

handling systems, cooling towers, power and elecirical systems

o Replace existing biomass-fired CFB with gasifier, oxygen suppliy

system, and CES oxy-combustion power block
o Add CO, processing and storage equipment

Coeding Tonvers
&

§8 3
I
iR
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Hocoive

Motioe of
Project

Recshes
Pormiy

s Applicatio

fssup
Porrnit

Authorize
njection

Huthoriy
it

Closurs

®

®

CES Mendota currently in the Pre-
Construction phase of EPA permitting process

o EPA permitting running parallel with
other project development activities

'
bt
L.w’
{ft

i;\f underground injection control (UIC)
p%rr pplication submitted in Feb-2020
e CE% working with Schlumberger
develon application material
o Fassed Administrative Review, now under
Technical Review
Maodels and dg uments developed using

existing public or o “a“ﬂmrs,;cia Lcensed datg;
Lo nowells h we been dritled on site

o ood amount of information avallable due
o past exploration in the region
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CES has been working for 25 years to adapt and deploy proprietary oxy-combustion technologies
o enable cost-effective carbon capture for sequestration - The Power to Reverse Climate Change

Currently working to deploy Carbon Negative Energy (CNE) plants across California on a retrofit
basis, starting with the Mendota Biomass facility in Fresno County

o CNE plants have the potential to generate renewable power and/or fuels (ie. hydrogen) while effectively
rermoving mitlions of tons of CO, from the atmosphere and revitalizing existing assets

Working with Schlumberger, CES has developed and submitted Class VI UIC permit application to
EPA using existing subsurface data; pre-construction application under technical evaluation

Next steps include:

o Continue project development activities of the first two CNE project sites, e.g. finalize and secure feedstock
and offtake agreements, complete EPC work, secure LCFS pathway, eic.

o Develop and submit Carbon Capture and Sequestration (CCS) Project application to the California Air
Resources Board (CARB)

o Work with local regulators and representatives on additional permitting and public outreach activities
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Rebecca Holls, Direct of Business Development - CNE

RHollis@CleanEnergysystems.com
Office: +1 916-638-/967, or visit

www.CleanEnergySuystems.com/cne
ED_013214_00000114-00024
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Derived from the American space
pragram, LES combustion systems
burn nearly pure oxygen (instead
of air) with fuel such as natural gas,
associated gas, syngas, high-C0,
content natural gas, or liguid Uam,.
for a cleaner, more *ﬁfﬁf‘ ent
combustion process

The intimate mixing of gases via unigue
P creates combustion with only

water (high pressure steamn) and CO,
as its two products which are ea sity
separ rated for capture and storage
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Compact system produces only steam
and high purity CO, (when burning a
hudrocarbon based fuel), and massive
amounts of thermal energy

- Current designs with 10 cm
(4 inch) or 30 em (12 inch)
internal diameter

ange from 10 to 200 MWt
delive :""”*g remperatures up o
1650°C (3.000° ?‘id“d sz[:abbw of
nressures over 110 bar (1,600 psi)

Water i

njection and jacket cooling

incorporated for long Ufe

Standalone installation-includes
control and monitoring system

Ramps to full power in seconds

ED_013214_00000114-00027




With development partners, turbines
designed for high-guality steam and
high CO,~content drive gas

Currentiy two turbines retrofit; modified
for pressurized stearmn/C0, gas
Qef*‘-@v-v front- \,n%m“mmma 5&:@\3{1

and replaced with steam/CO, inlet and
thrust Dalance system

Uperate at gas turbine conditions
GE J79 retrofit to OFT-J79

Up to 43 MWe from 12 MWe baseline

SGT-900 (W21 B12) retrofit
o OFT-900

Up to 150 MWe from 43 MWe baseline
Makes use of LES reheatcombusiors

CES, FTT and Siemens design

OFT-J79
) Oxy-Fuel
Future potential for new Turbine

iiﬁf%}gﬁ% %ﬁ%g%gﬁ;ﬂ;} ﬁ“&%%ﬁ:h%ﬂg lllllllllllllllllllllllllllllllllll
temperature/pressure

profile of CES direct steam
gas generators

OFT-900
Omy-Fuel -
Turbine

Wik fﬂ.,‘h.)d’) T :’ SEHNETS
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